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Apoptosis prevents osteoporosis
G
randmothers everywhere know well that estrogen deﬁ  cits lead to osteoporosis. 
Now, the molecular basis for this debilitating bone loss is ﬁ  nally  identiﬁ  ed. 
Estrogen is needed to kill off bone-destroying osteoclasts, show Takashi 
Nakamura, Shigeaki Kato (University of Tokyo, Japan), and colleagues.
The root cause of osteoporosis has been difﬁ  cult to pin down, in part because bones 
are not frail in female mice lacking estrogen receptors. These mice make extra androgen, 
which builds bone in male mice and might compensate for bone loss in the mutant females.
To avoid the androgen rise, Kato’s group knocked out estrogen receptors only in 
mature osteoclasts, which accumulate in osteoporotic bones. These female mutants 
developed rickety bones due to losses within the central bone shafts.
The authors then isolated osteoclasts to determine why they are so abundant in 
diseased bone. Microarray analyses revealed that estrogen induced apoptotic proteins, 
including Fas ligand, that were not induced in the estrogen-blind osteoclasts.
Men who have estrogen receptor mutations develop osteoporosis. But male mice 
were not affected by the loss of estrogen receptors in osteoclasts. Perhaps the androgen-
headed pathway is more dominant in mice than in humans.
Currently, potential drugs to treat osteoporosis are screened through mice 
whose ovaries have been removed. Screens for the induction of Fas ligand in cultures 
of estrogen-blind osteoclasts should be much simpler.
Reference: Nakamura, T., et al. 2007. Cell. 130:811–823.
Special skin cells get pigments
S
kin coloration comes from melanocytes, which donate 
pigment to epithelial cells. Now, fi  ndings from Lorin Weiner, 
Rong Han, Janice Brissette (Massachusetts General Hospital, 
Charlestown, MA), and colleagues reveal that color is given out 
selectively to the dedicated skin cells that request it.
Since melanocytes are the givers of melanin, they’ve been the 
focus of studies on coloration. “But we are now showing that epithelial 
cells tell the melanocytes what to do,” says Brissette. “It’s analogous 
to a child’s coloring book. Pigment recipients collectively form the 
outline of the picture, where the pigments should be placed. And the 
melanocytes color in the picture.”
Brissette’s group is interested in a transcription factor called Foxn1 
and its role in the skin. For functional studies, they created mice 
whose skin precursor cells made extra Foxn1. The mice developed 
dark skin that had extra melanocytes. As the mice matured, the cells 
making Foxn1 became sparser. Melanocytes persisted mainly near 
the remaining Foxn1-expressing cells, suggesting that those cells 
might help melanocytes survive or proliferate.
One survival factor that melanocytes don’t make themselves but do 
need in culture is Fgf2. The authors found that Foxn1 activated Fgf2 
expression, resulting in its secretion from epithelial cells. Blocking 
Fgf2 activity killed off the extra melanocytes in the transgenic mice.
Humans, who have darker 
skin than do mice, expressed 
Foxn1 more wide  ly in epi-
thelial cells. But whether 
Foxn1 defects cause human 
pigmentation diseases is not 
yet known.
Reference: Weiner, L., et al. 
2007. Cell. 130:932–942.
Nervous blood cells
B
lood cells feel nervous impulses, reveal ﬁ  ndings 
from Asaf Spiegel, Tsvee Lapidot (Weizmann 
Institute, Rehovot, Israel), and colleagues. 
Human blood stem cells express receptors for stress-
induced neurotransmitters.
Protective white blood cells swarm into the cir-
culation when the body is in alarm mode. Infection, 
injury, and even anxiety can cause blood stem cells to 
proliferate and escape from their birth sites in bone 
marrow, which is heavily innervated. Lapidot’s group 
now shows that this response stems from receptors on 
young blood cells that sense stress-induced neurotrans-
mitters such as epinephrine.
Receptor expression was increased by cytokines 
such as granulocyte colony-stimulating factor (G-CSF), 
which mobilizes blood progenitor cells. G-CSF is 
secreted during inﬂ   ammation and activates early 
responding immune cells.
The bound receptors activated a known prolif-
eration pathway headed by Wnt and β-catenin. As a 
result, blood progenitor cells proliferated, polarized, 
and mobilized in the presence of the neurotransmitters.
Lapidot believes that blood cells aren’t picky 
about their neurotransmitters. “We chose to look at dopa-
mine, epinephrine, and neuroepinephrine,” he says. 
“But we think others are also involved in stem cell regu-
lation.” His team would now like to determine whether 
unchecked activation of neurotransmitter pathways also 
helps blood cancers such as leukemia thrive.
Reference: Spiegel, A., et al. 2007. Nat. Immunol. 
doi:10.1038/ni1509.
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Melanocytes (green) accumulate around 
extra Foxn1 (red) in mouse skin.
The survival of osteoclasts (top, purple) in 
mice lacking estrogen receptors (right) 
leads to loss of bone mass (bottom).